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© Power interrupt devices. 

© A power interrupt device is provided for detect- 
ing activity remote from the detector and/or device 
and for producing a signal capble of interrupting 
power to a load, such as an electronic display. The 
detector can sense remote activity, and the activity 
or associated object need not contact the detector. 
Depending upon whether the activity is present or 
not present, the detector and associated interrupt 



circuitry can turn on or off a power load device such 
as an electronic display. The power interrupt device 
is well suited for turning off an electronic display 
when a. user is no longer in the room or working 
area. The computer can remain running, however, 
the associated display can be remotely turned off to 
reduce the amount of heat dissipated from the dis- 
play during periods when the user is not present. 
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This invention relates to an electronic circuit 
and more particularly to a power interrupt circuit 
with remote activity detector for controlling power 
to a load device such as an electronic display. 

It is well known that an input/output device, 
such as an electronic display, is necessary for 
operation of programmable devices such as com- 
puters. An electronic display serves to depict in- 
formation processed or stored within the computer. 
Each time the computer is turned on, the cor- 
responding display must also be turned on in order 
to read or write information to the computer. The 
display is usually left on so long as the attached 
computer remains on. Even though the operator 
may not be presently using the computer, the 
display nonetheless remains on. 

More recently, various screen saver programs 
have been devised for transmitting graphic informa- 
tion to the display from the computer. Screen saver 
programs often require a fully active central pro- 
cessing unit (CPU) in order to produce the graphi- 
cally intense images presented across the screen. 
Screen saver programs function to turn off and on 
various pixels across the screen during times in 
which the computer is not being accessed. Tog- 
gling on and off various pixels thereby prevents 
one or more pixels from remaining constantly on. A 
pixel which remains on over a long period of time 
may cause permanent damage to the backing ma- 
terial (e.g., phosphor) associated with the screen. 
An image displayed over a long period of time may 
be permanently cast into the backing material 
causing what is often referred to as "screen mem- 
ory." 

Although screen saver programs help prevent 
damage to the screen by reducing screen memory, 
screen saver programs do nothing to alleviate un- 
necessary power consumption associated with the 
computer and attached display. In fact, screen sav- 
er programs purposefully maintain full performance 
of the CPU necessary to generate the graphical 
images. They also require a fully operational dis- 
play necessary to present the image. The heat 
dissipation associated with active CPUs and asso- 
ciated displays, can be fairly significant. Oftentimes, 
a business entity may employ numerous comput- 
ers and associated displays within a work area. The 
computers ' and displays remain fully operational 
even though the employees are not presently using 
them. A'large numbers of computers associated 
with many businesses remain on for extended 
periocl$:Of time contributing to a significant amount 
of heat dissipated into the working area. 

The problems associated with heat dissipation 
normally present themselves in terms of the costs 
associated with cooling the work area. In work 
areas employing many computers and displays, it 
is necessary to maintain a fully operational air 



conditioning system. The system must cool the 
work area and expel the added heat being dis- 
sipated from the active displays even though the 
displays are not currently needed. 
5 As used herein, "electronic display" represents 

any electronically controlled terminal or monitor for 
displaying graphic and/or alphanumeric symbols. 
Electronic display includes any active or passive 
display device. Active devices include displays uti- 
w lizing the various light-emitting processes such as, 
for example, cathodoluminescence, 

photoluminescence, electroluminescence, plasma 
decay and blackbody radiation. Cath- 
odoluminescence includes cathode ray tubes 
is (CRTs), photoluminescence includes colored gas 
discharge devices and fluorescent lamps, and elec- 
troluminescent devices include light-emitting di- 
odes (LEDs). Plasma decay and blackbody radi- 
ation techniques are typically used in gas dis- 
20 charge panels and tungsten filament projection de- 
vices, respectively. Passive displays include dis- 
plays controlled by light-absorption or light-reflec- 
tion processes. Passive displays include electro- 
mechanical, electrochromeric, electropolarization 
25 and electrophoretic display techniques. The most 
popular passive display, utilizing electropolariza- 
tion, includes liquid crystal displays (LCDs). 

The problems outlined above are in large part 
solved by the device to be described. That is, the 
30 power interrupt device hereof utilizes electronic cir- 
cuitry necessary to detect activity or inactivity re- 
mote from the load (e.g., the electronic display). 
The present detector can sense various external 
conditions proximate to or somewhat distant from 
35 the computer area and, based upon those con- 
ditions, turn the electronic display off or on. Dis- 
similar from non-remote physical contact detectors 
(e.g., keyboard-entry, or keyboard and/or computer 
touch detectors), the remote condition detector 
40 hereof senses activities surrounding remote ob- 
jects, wherein the remote objects need not phys- 
ically contact the computer or associated peripher- 
ies. The detector hereof can detect any remote 
condition including motion (vibration), temperature, 
45 sound, light, etc. Any remote condition indicative of 
an operator being present in an area remote from 
the computer will present itself to the detector 
causing power interruption to the display. Once the 
display is off, it no longer consumes valuable elec- 
50 trie power, and no longer dissipates heat. There- 
fore, a display which is deactivated at the proper 
moment presents a considerable savings in air 
condition or cooling costs. 

The power interrupt circuitry and associated 
55 detector functions, therefore, as a smart, remote 
activity detector. The device can be obtained as a 
stand-alone device and can be retrofitted between 
the wall unit AC power supply and the display. The 
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smart detector hereof does not merely turn off the 
display after a certain amount of time has elapsed 
subsequent to a non-remote condition (e.g., subse- 
quent to the last keyboard entry). Instead, the 
smart detector senses remote objects, changes in 
object position, and/or sound, pressure or light 
waves emanating from the object. The object itself 
need not come in contact with the computer, the 
associated display, or the keyboard in order for its 
presence to be sensed. For example, there may be 
times during which the operator is present but 
chooses to read information -from the display rather 
than input information to the keyboard. In such 
instances, it is important that the display remain 
active to' allow the operator to continue reading the 
display while not requiring the operator to periodi- 
cally strike a keyboard in order to ensure the 
display remains on. The smart detector thereby 
controls power to the display depending upon re- 
mote target conditions. Furthermore, the detector 
provides adjustable delaying circuitry for allowing 
the display to delay its turn off depending upon 
user requirements. 

Broadly speaking, the power interrupt device 
comprises a detector capable of sensing an activity 
remote from the detector and for producing an 
electrical signal during times in which the activity 
ceases or is no longer present. A clocking circuit is 
connected to the detector and is adapted to pro- 
duce a clocking output upon receiving the electrical 
signal. A counter circuit is connected to the cloc- 
king circuit and is adapted to produce a pulse after 
a number of transitions of the clocking output have 
occurred. A latching circuit is connected , to the 
counter circuit for latching the pulse at a steady 
state until the electrical signal ceases or an active 
condition re-occurs. A conductive path is confined 
within a switch, wherein the path is capable of 
being disconnected during times in which the 
switch receives the pulse latched at a steady state. 

There is further described a power source and 
a power load, a suitable load being an electronic 
display. A detector can be retrofitted between the 
power source and power load, and can be fixed 
proximate to the load. The detector comprises a 
transducer capable of sensing varying activities 
remote from the detector and/or load. The detector 
can sense the presence of a remote object, 
changes in object position, and various propagating 
waves such as sound waves, pressure differential 
waves and light waves emanating from the object. 
The detector can therefore be an optical detector, a 
sound detector, a motion (vibration) detector and/or 
a pressure differential detector. 

There is further described a clocking circuit 
capable of producing a clocking output signal at 
varying frequency. Frequency can be varied de- 
pending upon changes in magnitude of a variable 



resistor coupled within a resistor-capacitor network 
attached to the clocking circuit. Changes in resis- 
tance causes corresponding change in frequency 
or cycle time of the clocking output signal. An 
5 increase in the clocking output signal frequency will 
causes a corresponding decrease in the amount of 
time delay between which the detector sends the 
electrical signal and the time in which the switch 
opens the conductive path. Accordingly, in one 
fo embodiment of the present invention, the operator 
can manually or automatically program a change in 
the time delay after which the detector no longer 
senses a remote activity and prior to the time in 
which the switch is opened. 
;s There is further described a power controller 

for an electronic display. The power controller com- 
prises a power source and an electronic display 
having a power input. A power interrupt device is 
retrofitted between the power source and the power 
20 input. The power interrupt device will disconnect 
the power source to the electronic display during 
times in which an activity remote from the display 
no longer occurs. Thus, the power interrupt device 
can function as a power controller for the electronic 
25 display. 

Other objects and advantages of the invention 
will become apparent upon reading the following 
detailed description and upon reference to accom- 
panying drawings in which by way of example only: 
3 o Fig. 1 is a power interrupt device according to 
the present invention shown in block diagram 
coupled between a power source and a power 
load such as an electronic display; 
Fig. 2 is a circuit diagram of a power interrupt 
35 device according to the present invention; 

Figs. 3-5 illustrate alternative embodiments of a 
detector for sensing a remote activity according 
to the present invention; and 
Fig. 6 is a timing diagram which serves to 
40 illustrate the operation of the circuit of Fig. 2. 

Turning now to the drawings. Fig, 1 illustrates a 
block diagram of a power interrupt device 10 coup- 
led within a power distribution system 12. System 
12 includes a power source 14 and a power load 
45 16. A preferred power load 16 includes a computer 
and electronic display, a suitable computer being 
an XT/AT personal computer and its derivatives. 

Power source 14 is coupled directly to the 
computer operating cabinet 18 as shown by con- 
so ductive path 20. Cabinet 18. containing all neces- 
sary computer programmable hardware and asso- 
ciated software, can be activated by switch 22. 
Likewise, electronic display 24 can be activated by 
switch 26. Coupled between power source 14 and 
55 display 24 is power interrupt device 10. A suitable 
device 10 includes a cabinet having a power cord 
28 capable of being plugged into either an AC or 
DC power source 14 and also having a receptacle 
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capable of receiving a power cord 30 from display 
24. Power cords 28 and 30 are well known and are 
illustrated with power flow signals for each cord. 
Power interrupt device 10 can therefore be retrofit- 
ted to any existing power load 16 which utilizes a 
power cord capable of being connected to a power 
source 14. Further, the pow4er cord of load 16 can 
easily b.e unplugged from source 14 and readily 
plugged into the receptacle of device 10. Device 10 
can therefore be easily retrofitted between load 16 
and source 14 without any modifications to the 
existing system. Preferably, load 16 includes selec- 
tively and non-selectively activated loads such as, 
e.g., a computer having non-selectively activated 
power hardware 18 and selectively activated power 
display 24. As defined herein, selectively activated 
load are those loads which are capable of being 
connected or disconnected to the source such that 
the load is selectively turned off by the device 
irrespective of an on/off switch normally placed on 
the load. 

An important advantage of device 10 is the 
ability to selectively deactivate specific load circuits 
such as an electronic monitor 24 during times in 
which detector 32 receives non-contact indicia of 
remote activity. Upon receiving any remote con- 
dition or external stimuli, including motion (vibra- 
tion), temperature, sound, light, etc., detector 32 
presents a signal to on/off control circuit 34. Con- 
trol circuit 34 can selectively connect or disconnect 
the power conductive path 28 and 30 during times 
in which detector 32 presents the signal. Thus, a 
key element of detector 32 is its ability to detect 
not only physical contact between an object (such 
as a human) and the detector, but also to detect 
changes in object position and/or sound, pressure, 
or light waves emanating from the object or an 
associated object. For example, detector 32 can 
sense movement of an object such as a human 
within the area. Still further, detector 32 can sense 
any voice or sound, within a certain decibel level, 
emanating from an object or person within the 
working area. Depending upon whether or not a 
remote activity is present, detector 32 can send a 
corresponding signal to the on/off control circuit 34 
necessary to disconnect or connect conductors 28 
and 30. Various detecting methods necessary to 
determine the presence of motion, vibration, pres- 
sure differential, sound, light, and the transducers 
associated therewith will be described in detail 
hereinbelow. 

Referring now to Fig. 2, detector 32 is shown in 
circuit diagram having an output connected an in- 
verter/buffer 42, one input of two input nand gate 
46c and reset (RST) input of series-connected 
counter circuits 38. A RST bar input of clocking 
circuit 36 is connected to the output of inverter 42. 
A suitable clocking circuit 36 includes one obtained 



from Texas Instruments, Inc., Dallas. Texas, part 
no. TLC555. Clocking circuit initiates a clocking 
output signal or series of clocking pulses from 
output (OUT) when the output of inverter 42 goes 
5 high. If the output of inverter 42 goes low, then 
clocking circuit 36 is reset and the clocking output 
signal ceases. The clocking pulses are at a high 
level during times in which trigger (TRI) and thresh- 
old (THR) inputs are at a relatively low voltage level 
ro (i.e.. less than 1/3 VDD). Conversely, clocking 
pulses are at a low voltage level during times in 
which TRI and THR are at a relatively high voltage 
level (i.e., greater than 2'3 VDD). The frequency 
with which the clocking pulses are generated from 
15 circuit 36 is determined by the resistor-capacitor 
network R1. R2 and C1. If R2 is allowed to in- 
crease, via, e.g., a potentiometer, then sinking cur- 
rents to a grounded discharge (DSCH) input or 
sourcing currents from VDD to VSS will change 
20 more slowly allowing more time between transitions 
of the voltage state at TRI and THR. As such, a 
longer clocking cycle will exist at OUT forcing a 
lower clocking frequency. Decreases in R2 will 
have a reverse effect causing a higher frequency 
25 clocking signal at OUT. 

Clocking pulses will be generated at OUT dur- 
ing times in which detector 32 no longer receives 
external stimuli such as motion, sound, or light 
waves. Accordingly, when a person is no longer in 
30 the room within reasonable proximity to computer 
load 16, detector 32 drives a relatively low voltage 
signal to inverter 42 as well as RST inputs of 
counters 38. As described above, a high voltage at 
RST bar of circuit 36 causes clocking pulses to be 
35 generated at OUT of circuit 36 into the first one of 
possibly many series-connected counters 38. 
Counters 38 begins the count process when RST 
receives a low level signal. Upon receiving, for 
example, sixteen counts, outputs QA, QB, QC, and 
40 QD each produce a high state signal sent to the 
input of four input nand gate 44a. Corresponding 
output from four input nand gate 44a is thereby a 
low level signal. A suitable modulo sixteen ripple 
counter 38 can be obtained from Texas tnstru- 
45 ments, Inc., Dallas, Texas, part no. SN74LS93. 
Output from nand gate 44a can be sent to a series- 
connected additional counter 38 to provide further 
counting capability. For example, if two series- 
connected modulo sixteen ripple counters 38 are 
so connected as shown, then a low output will be 
produced from the. subsequent connected nand 
gate 44b after 16 x 16 or 256 clock pulses or 
transitions of the clocking signal. 

Latching circuit 40 can be configured in many 
55 different ways. A suitable configuration includes a 
pair of two input nand gates 46a and 46b. One 
input of each nand gate 46a and 46b is cross 
coupled to the output of the other nand gate as 
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shown. Cross-coupled connection of nand gates 
46a and 46b form a reset and set latching circuit. 
The set input is configured as one input of nand 
gate 46a, while the other input of nand gate 46a is 
connected to the output of nand gate 46b. Reset 
input is configured as one input of nand gate 46b 
and is coupled to receive the output from nand 
gate 44b. The output from latching circuit 40 is set 
when detector 32 transitions to a high state, which 
then causes gate 46c output to transition to a low 
state. A low state output from gate 46c will set 
latch 40 (i.e., gate 46a output goes high and gate 
46b output goes low). Thereafter, latching circuit 40 
output is reset when it receives a logic low pulse 
from nand gate 44b. A low output from latching 
circuit 40, or nand gate 46b, is fed to a switch 48. 
Upon receiving a low activating input from circuit 
40. switch 48 activates or closes the connection 
between conductive paths 28 and 30 as shown. 
When latch 40 is reset, gate 46c output transitions 
to a logic high state, which causes switch 48 to 
deactivate or open the conductive paths 28 and 30. 

Switch 48 includes any switch capable of con- 
necting and disconnecting a conductive path 
wherein the conductive path can receive either AC 
power or DC power. A suitable AC power switch 
includes a triac. A triac is a silicon bidirectional 
triode thyristor commonly known in the art. and 
behaves as two inverse parallel connected silicon- 
controlled rectifiers (SCRs). A suitable triac with 
power opto-isolator circuit and zero voltage activate 
circuit (ZVA) 52 can be obtained from Motorola 
Semiconductor. Inc., part no. MOC2A40-10. A sin- 
gle gate electrode capable of receiving a low out- 
put from latching circuit 40 allows the triac to 
maintain current in both directions along conductive 
paths 28 and 30 necessary for AC applications. A 
triac is sometimes called a gated-symmetrical 
switch such that when, for example, a positive 
voltage is applied across the conductor main termi- 
nals, a corresponding gate voltage will trigger the 
device into forward conduction. Conversely, a high 
output from circuit 40 places forward biase voltage 
across and corresponding current through light 
emitting diode 50 necessary to open conductor 
terminals 28 and 30. Some triacs can handle up to 
1500 volts, and other are able to handle currents 
up to 40 amperes. In the present application, triac 
switch 48 can switch 1 1 5 volts AC with as little as 
20 mA through diode 50. If the output load is DC, 
then a power transistor can be used instead of a 
triac. In such an embodiment, latch 40 output is 
preferrably coupled to a base of a FET device, and 
the collector-to-emitter path is connected between 
terminals 28 and 30. 

Referring now to Fig. 3, one embodiment of 
detector 32 is shown. Specifically, detector 32 can 
receive light, sound, or pressure/vibration waves as 



would be common in the art. The detector shown in 
Fig. 3 illustrates one example of a suitable detector 
which receives remote movement stimuli or possi- 
bly sound waves 50 and. upon receiving sound 
5 waves 50, crystals 52 (commonly referred to as 
piezoelectric crystals) generate electric currents 
when subjected to vibration. Vibration occurs when 
pressure waves or sound waves strike a thin metal- 
lic diaphragm 54. Diaphragm 54 vibrates or modu- 
lo lates causing a piezoelectric effect and forcing 
electric current between electrodes 56. Piezoelec- 
tric crystals include such materials as quartz, Ro- 
chelle salts and various ceramics. 

Other transducer forms can be used to receive 
75 sound waves or pressure differential waves 50. One 
such form is shown in Fig. 4. When waves 50 strike 
diaphragm 58, the thin metal diaphragm vibrates or 
oscillates between support points 60 causing fluc- 
tuations in air volume of receptacle 62. Air volume 
20 fluctuations will register upon a flexible membrane 
or ceramic 64. Mechanical air movement across 
material 64 produces a corresponding signal 
across terminals 66. Any change in pressure or air 
vibration caused by a remote stimuli will therefore 
25 be registered by the pressure differential trans- 
ducer shown in Fig. 4. 

Referring to Fig. 5, an alternative transducer 
arrangement is shown. Specifically, sound waves or 
pressure differential waves indicating motion or 
30 movement proximate to detector 32 and/or power 
load 16 is registered upon diaphragm 68. Vibration 
of diaphragm 68 causes a coil and magnet 70 and 
72 to move with respect to each other. The chang- 
ing magnetic field results in alternative current 
35 through the coil. The transducer of Fig. 5 makes 
use of the electromagnetic effects to produce a 
resulting current at terminals 74. 

It is further appreciated that various optoelec- 
tronic circuits can be used to receive light waves 
40 throughout the visible and non-visible spectrum 
and, depending upon the presence of those waves, 
present an output from detector 32. Specifically, 
optoelectronic circuit are common in the art and 
are capable of direct conversion of light to elec- 
ts trical energy. Well known optoelectronic 
photodetectors include solid state devices such as 
silicon photodiodes, phototransistors and photoDar- 
lingtons. Various photodetectors can be packaged 
as discrete devices for through-air or fiber-optic 
so communication systems. 

Referring now to Fig. 6', voltage magnitude as a 
function of time is illustrated for four signals pro- 
duced at various locations within the circuit of Fig. 
2. Signal A is produced at the output of detector 32 
55 as shown in Fig. 2; signal B is. produced at the 
output of clocking circuit 36; signal C is produced 
at the output of the last serially connected nand 
gate 44; and, signal D is produced at the output of 
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latching circuit 40. At moment tO in which detector 
32 detects remote activity (i.e., motion, vibration, 
sound or tight signals), it then produces a relatively 
high signal. At the moment in which detector 32 
ceases receiving a sufficient quantity of vibration, 
sound, or light signals from a remote location, 
detector 32 produces a relatively low voltage at 
time t1. Once detector 32 output transitions low, 
clocking circuit 36 becomes active and clocking 
pulses are produced at OUT terminal of circuit 36 
as shown by signal B at time t1. Clocking signal 
continues until detector 32 output transitions back 
to a high voltage value at time t3. It is not until 
each counter 38 has counted a clock transition 
representing a maximum count that a low pulse will 
be generated. Depending upon the number, of 
counters and associated nand gates used, the sub- 
sequent or final-connected nand gate output will 
present a pulse at time t2. The time delay between 
which a remote activity ceases and when signal C 
goes low at time t2 represents a delay which can 
be varied depending upon variable resistor values 
R2 and R1, variable capacitor value CI, and the 
number of counters 38 inserted in series. The 
delay amount is needed in order to ensure that the 
remote activity is assured and that the inactivity will 
remain. The delay can be from several minutes to 
an hour, if needed. After the delay pulse is gen- 
erated at time t2, the pulse is sent to the reset 
input of latching circuit 40. A relatively high voltage 
will then be produced at the output of latching 
circuit 40 as shown by signal D. The high voltage 
will remain latched in a steady state until detector 
32 senses activity again at time t3. Thus, signal D 
will remain high during the inactivity period but 
only after a certain delay has occurred from the 
initial sensed inactivity. A high voltage value at 
signal D will cause switch 48 to deactivate conduc- 
tion path between conductors 28 and 30 thereby 
turning off power to electronic display 24. 

It will be appreciated to those skilled in the art 
having the benefit of this disclosure that this inven- 
tion is believed to be capable of applications with 
numerous types of detectors which are commonly 
of the non-contact variety. Such detectors include 
those which sense remote activity by detecting 
waves emitted from movement, sound, or light of a 
remote object. Accordingly, any such remote activ- 
ity detector can be used by the present invention 
and represents a substantial improvement over the 
contact-variety detectors. Furthermore, it is also to 
be understood that the form of the invention shown 
and described is to be taken as a presently pre- 
ferred embodiment. Various modifications and 
changes may be made without departing from the 
spirit and scope of the invention as set forth in the 
claims. An exemplary modification might be one 
which uses numerous serially connected counters 



or which uses latching circuits other than cross- 
coupled nand gates. Moreover, it is intended that 
the following claims be interpreted to embrace all 
such modifications and changes 

5 

Claims 

1. A power interrupt device comprising: 

a detector capable of sensing an activity 
w remote from said detector and for producing 

an electrical signal during times in which said 
activity ceases; 

a clocking circuit connected to said detec- 
tor and adapted to produce a clocking output 
75 upon receiving said electrical signal; 

a counter circuit connected to said cloc- 
king circuit and adapted to produce a pulse 
after a number of transitions of said clocking 
output have occurred; 
20 a latching circuit. connected to said counter 

circuit for latching said pulse at a steady state 
until said electrical signal ceases; and 

a switch having a conductive path capable 
of being disconnected during times in which 
25 said pulse is latched at a steady state. 

2. The power interrupt device as recited in claim 
1, wherein said detector comprises an optical 
detector capable of sensing a light source. 

30 

3. The power interrupt device as recited in claim 
1, wherein said detector comprises a sound 
detector capable of sensing a sound wave. 

35 4. The power interrupt device as recited in claim 
1, wherein said detector comprises a motion 
detector capable of sensing a pressure dif- 
ferential. 

40 5. The power interrupt device as recited in claim 
1, wherein said counter circuit comprises: 

at least one modulo sixteen ripple counter 
having four outputs; and 

a four input nand gate coupled to receive 
45 said four outputs. 

6. The power interrupt device as recited in claim 
1, wherein said clocking circuit comprises a 
variable resistor coupled to a capacitor, 

so wherein change in said variable resistor causes 

a resulting change in the frequency of said 
clocking output. 

7. The power interrupt device as recited in claim 
55 1 , wherein said latching circuit comprises a flip 

flop having a set input and a reset input, said 
set input is coupled to receive said pulse from 
said counter circuit and said reset input is 
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coupled to receive said electrical signal from 
said detector. 

8. The power interrupt device as recited in claim 
7, wherein said flip flop" comprises two nand 
gates, each nand gate having two inputs 
wherein one input of one nand gate is con- 
nected to the output of the other nand gate. 

9. The power interrupt device as recited in claim 
1 , wherein said switch comprises a triac. 

10. A power interrupt device comprising: 

a detector connected between a power 
source and a power load, said detector is fixed 
proximate to said load and comprises a -trans- 
ducer capable of sensing an activity remote 
from said detector and said load; 

an electrical signal produced from said de- 
tector during times in which said activity 
ceases; 

a plurality of clocking pulses produced 
from a clocking circuit connected to the detec- 
tor, said clocking pulses can be produced at 
variable frequency during times in which said 
electrical signal is produced from said detec- 
tor; 

at least one delay pulse produced from a 
counter circuit connected to the clocking circuit 
after a number of clocking transitions of said 
clocking pulses have occurred, said delay 
pulse is of a time duration substantially equal 
to one of said clocking pulses; 

a latched signal produced from a latching 
circuit having a reset input and a set input, 
wherein the reset input is connected to receive 
the electrical signal and the set input is con- 
nected to receive the delay pulse; and 

a switch having a conductive path coupled 
between said power source and said power 
load, said switch is capable of receiving said 
latched signal and, upon receiving said latched 
signal, disconnecting said conductive path. 

11. The power interrupt device as recited in claim 
10, wherein said detector comprises an optical 
detector capable of sensing a light source. 

12. The power interrupt device as recited in claim 
10. wherein said detector comprises a sound 
detector capable of sensing a sound wave. 

13. The power interrupt device as recited in claim 
10. wherein said detector comprises a motion 
detector capable of sensing a pressure dif- 
ferential. 



14. The power interrupt device as recited in claim 
10. wherein said counter circuit comprises: 

at least one modulo sixteen ripple counter 
having four outputs; and 
s a four input nand gate coupled to receive 

said four outputs. 

15. The power interrupt device as recited in claim 
10. wherein said clocking circuit comprises a 

to variable resistor coupled to a capacitor, 

wherein change in said variable resistor causes 
a resulting change in the frequency of said 
otocking pulses. 

15 16. The power interrupt device as recited in claim 
10, wherein said latching circuit comprises a 
flip flop having a set input and a reset input, 
said set input is coupled to receive said delay 
pulse from said counter circuit and said reset 

20 input is coupled to receive said electrical sig- 

nal from said detector. 

17. The power interrupt device as recited in claim 
16, wherein said flip flop comprises two nand 
25 gates, each nand gate having two inputs 

wherein one input of one nand gate is con- 
nected to the output of the other nand gate. 



30 



18. The power interrupt device as recited in claim 
10, wherein said switch comprises a triac. 



19. A power controller for an electronic display 
comprising: 

. a power source; 
35 an electronic display having a power input; 

a power interrupt device retrofitted be- 
tween said power source and said power input, 
said power interrupt device comprises: 

a detector capable of sensing an activity 
40 remote from said electronic display and for 

producing an electrical signal during times in 
which said activity ceases; 

a clocking circuit connected to said detec- 
tor and adapted to produce a clocking output 
45 signal upon receiving said electrical signal; 

a counter circuit connected to said cloc- 
king circuit and adapted to produce a delay 
pulse after a number of transitions of said 
clocking output signal have occurred; 
so a latching circuit cpnnected to said counter 

circuit for latching said . pulse at a steady state 
until said electrical signal ceases; and 

a switch having a conductive path config- 
ured between said power source and said 
55 electronic display, said path is capable of be- 

ing disconnected during times in which said 
pulse is latched at a steady state. 
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20. The power controller as recited in claim 19, 
further comprising means for varying the fre- 
quency of said clocking output signal. 



70 



15 



20 



25 



30 



35 



40 



45 



50 



55 



EP 0 622 721 A1 




9 



EP 0 622 721 A1 




FIG. 3 MG.4 FIG. 5 



mui i 


II ; [ 

winjiAriJUui n ri 

t 






*~ u 

: - 1 


i 
i 





FIG. 6 



10 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 30 2197 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Cat ego ry 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to daim 


CLASSIFICATION OF THE 
APPLICATION (Int-CLS) 


X 

Y 
A 


US-A-4 361 767 (PELKA ET AL.) 
* the whole document * 


1.3,6.7, 

9,10,12, 

15,16,18 

19,20 

5,14 


G06F1/32 


Y 


WO-A-93 07558 (NATIONAL RESEARCH COUNCIL 
OF CANADA) 

* abstract; claims 15,19; figures 4,5 * 


19,20 




X 


WO-A-82 03520 (FRANKLIN R. C.) 
* the whole document * 


1,4,7,9, 
10, 13, 
16,18 




Y 


EP-A-0 265 209 (DAIWA SHINKU CORP.) 
* the whole document * 


1-3,6, 

9-12,15, 

18-20 




Y 


EP-A-0 067 502 (SMITH ET AL.) 


1-3,6, 

9-12,15, 

18-20 


TECHNICAL FIELDS 
SEARCHED (IM.C1.S) 




* the whole document * 


G06F 


A 


DE-A-35 45 998 (SHARP K.K.) 
* abstract * 


1,10,19 




A 


DE-A-37 23 707 (0TT E.) 


2,9,11, 
18 




The present search report has been drawn up for all claims 







Place of a-eartm 

BERLIN 



Date tf ouplcUa* of the taarcfc 

5 August 1994 



Durand, J 



CATEGORY OF a TED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document dted for other reasons 

& : member of the same patent family, corresponding 
document 




This Page Blank (usptoj 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defecti ve images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

ETbLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□f FADED TEXT OR DRAWING 
□fBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: : 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



Kb Page Blank (uspfoj 



